
STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: SDCP - OFF SITE INVESTIGATION

PROJECT NO.: 2583

CLIENT:

LOCATION:

OXYCHEM - NIAGARA PLANT

CASCADES

(L291)

HOLE DESIGNATION: OW656
(Page I of 3)

DATE COMPLETED: SEPTEMBER 10. 1991

DRILLING METHOD: 12" 00 HSA

CRA SUPERVISOR: A.P. KISIEL

DEPTH ISTRAl1GRAPHIC DESCRIPl10N ck REMARKS
ft BGS

ELEVAl10N
ft AMSL

MONITOR
INSTALLATION

REFERENCE POINT (Top of Riser)
GROUND SURFACE

569.32
569.6

SAMPLE
N S 'N'
U T v
M A A
B T L
E E U
R E

lSS 17

2SS 14

3SS 12

4SS 8

5SS 47

6SS >50

7SS >50

2.5

5.0

7.5

10.0

12.5

15.0

17.5

20.0

22.5

25.0

27.5

30.0

32.5

NOTES:

Black gray and brown. fine to medium SAND.
some silt. little clay and fine gravel. dry to
moist. FILL
Gray and brown CLAY. some silt. little sand.
moist. NATIVE

t\Same. dark to gray r
Light gray mottled brawn SAND. some silt

Same. little silt

Same. trace round grovel. trace clay

Brawn fine to medium SAND. wet

Brown SILT. some sand and grovel. little clay
Red brown SAND. some grovel and silt

IYBEqROCK - augered to 13.3 ft BGS and setJ
\caslng
END OF OVERBURDEN HOLE @ 13.3 FT. BGS

567.7

566.0

561.6

560.3
559.6

556.3

ROAD BOX

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

PROJECT NAME: SDCP - OFF SITE INVESTIGATION

PROJECT NO.: 258.3

CLIENT:

LOCATION:

OXYCHEM - NIAGARA PLANT

CASCADES

DESCRIPTION OF STRA TA

E
L
E
v
A
T
Io
N

(L292)

HOLE DESIGNATION: OW656
(Page 2 of .3)

DATE COMPLETED: OCTOBER 17, 1991

DRILLING METHOD: NX

CRA SUPERV1S0R: A.P. KISIEL

MONITOR
INSTALLA TION

B I RN C R
EN uu OE
OT N~ R c
RE B EO
OR E v
CV R E
KA R
L Y

Roo
WRAE
T T
Eu
RR
N

DEPTH

ft BGS

12.5

15.0

17.5

20.0

22.5

25.0

27.5

Overburden

DOLOSTONE(Oak Orchard Formation):
bituminous. light to dark gray, very thin
to medium bedded. tine to medium grained
saccharoidal, carbonaceous partings
- weathered. solution pitting. fragmented
(1.3.1 to 15.9 ft 8GS)
- slighlty weathered. trace stylolites.
trace gypsum lined fractures and veinlets,
trace solution pitting (15.9 to
23.7 ft BGS)

- moderately weathered. some small to large
gypsum filled vugs (2.3.7 to .30.5 ft BGS)

- fossiliferous (carol) zone, solution
pit ting, troce gypsum filled vugs (29.1

30.0 1 to 33.0 ft BGS)

32.5

35.0

37.5

40.0

- slightly weathered, trace stylolites.
trace gypsum and sphalerite. trace coral,
trace calcite filled vugs (33.0 to
43.9 It BGS)

ft. AMSl

556.5
(

'2"-
BOREHOLE

,
6". BLACK
IRON PIPE

CEMENT!
BENTONITE
GROUT

1--3". NX
COREHOLE

% % .1 %

2

3

4 I 102

29

94

96

o

94

82

100

100

o

o

o

5 1 101

~:MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

SZ WATER FOUND ~ STATIC WATER LEVEL NM - NOT MEASURED
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STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

PROJECT NAME: SDCP - OFF SITE INVESTIGATION HOLE DESIGNATION: OW656
(Page .3 of 3)

DA TE COMPLETED: OCTOBER 17, 1991

DRILLING METHOD: NX

CRA SUPERVISOR: A.P. KISIEL

E 81 RN CR R WRL EN uu DE 0 AEE oT Nt.4 RC 0 TT
V MONITOR RE 8 EO EuA OR E V RRT INSTALLATION cv R E N
1 KA R
0 L YN

ft. AMSLI I I I % I % I %

42.5 I

I I I I I 1

5

1

101

I
101

I
0

45.0 I - moderately weathered fossiliferous zone.
trace g1sum and sphalerite (44.8 to
45.2 ft GS)
- sligh tly weathered. trace coral. gypsum.

I Isphalerite. trace stylolites (45.2 to I r3-. NX
47.5 I 48.3 ft BGS) COREHOLE

- gypsum lined porting (~ 48.0 and
48.3 ft BGS)
- small gypsum lined vertical fracture

50.0 I (@ 47.5 to 47.8ft BGS) I I I I I 161 95 I 91 I 0- medium grained, moderately weathered.
small to medium vugs. trace stylolites,
trace coral. trace gypsum (48.3 ta

52.5 I 53.7 ft BGS)
- small inclined fracture (52.0 to
52.4 ft BGS)
- slightly weathered. medium to dark

55.0 gray, trace stylolites, trace gypsum and
coral (53.7 to 60.2 ft BGS)

57.5

I I I I I 171
98 I 92 I 0

- moderately weathered fractures
60.0 / (0) 59.3 It BGS) /509.4 I

L-

END OF HOLE @ 60.2 FT. BGS

62.5

65.0

67.5

70.0

PROJECT NO.:

CLIENT:

LOCATION:

258.3

OXYCHEM - NIAGARA PLANT

CASCADES

~: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

2 WATER FOUND ~ STATIC WATER LEVEL NM - NOT MEASURED

DEPTH DESCRIPTION OF STRATA

(L292)

ft BGS



,).,....,.--•.,•I,.-.,••.•,-,',.I-....•c·, -.•I'"/'=I~.:'It'~(',.J',T'.~.,-...,i-iI

T-,5'51-

,,

-,~'.f-,01-



.' ~Yoodward-Oyde Consuitants... ' FIELD ROCK DESCRIPTION LO

I
GROUND WI. TE;; OBSERVA ilON

At !=t •• t Completion

s» •• tl of .:L

_____ !=t •• ner hrs.

r
At != t•• ner hrs.

At !=t •• nM hrs.

JOB t>qRan+ ~"';~?r426)'\+ NO: !BORING N~J.lBE.R '2.3 - B
DRILLJNG RIG tM E -S5 BORING OFFSEi _

OPERATOR 16,,"6,,,,~.- D~\lI,nr, .~ SURFACE ELEYATION _

INSPECTOR. Ha.~$e \\ H.Ut')+€'- - Cd",o!O . , .DA TE sr ARi != INISH _

I -...I~~ ~~~E I R.O 0 IRECOYE':;~ ~~
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I- 0 I-
~~Q.
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""0

F?.ACTURES I~E~
Ne.IFt. !'DIP'I 01;
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WE/. THE..=lIIVG,SEAJ.lSIN ROCK•• tc.
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~Oyde~rrt:s ~ FIELD ROCK DESCRI?T10N LO

Sh •• t ~ 01 ''1.--
I GROUND w'" TEA OBSEAV ••.TION

It Ft. al Camp/ellon

r- Ft. afTe, hf3.

At Ft. afTe, nrz:I
M Ft. afTer hf3.1-

JOB DuP...,Y' f. tJl4~a~ e~1~O: IBORING N~JJ8E.:r Z":3- B,
i I

DRILLJNG RIG CME - S"$' , BORING OFFSE7 _

OPE.Z;ATOR (/.ml. es.~..DC D"=,,, Lh~(.., SURFACE ELEV ••.TJON _

INSPEC!OR, !-kS'5 ~I\ QV~r - eor\ioc OAT: START FINISH _

~ I ~~~E I ROD IRECOVE'~1 ~~

~ I' J I I /1:--c IF~m, To IInc.", '!\, tncn '!\, U ~
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'E.~AL NOTES:

FIELD IOENTIFICA TION, TYPE AND COLOR
WE). 'i.''fE.=W'IG. SE,:.IJS IN ROCK, en:.

F?J.C7URES I~E~
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.:.Du ':POl1t ~nLtori1li.\\l\JeLL.s
J'ULi'" ..WeLt No, 7-C Wi

~fUcUit~ JiU1.u.aY~20, '86 ~eU3funi:er

~{Rl1t WeU :Mo. 7-C ~

Cl;t.si~ geo[~y
- 0' N>l VKi 19.6'

'-

-19.6' 2J1.fi-

2,+,,!.
"-

2.9.8!.

"4'----.J

7-C (
'YCant~ik

Jctl1. ZJ, 19E

040-'
I "q-u

TiL'7!.-~=«
'--'-;t..~r~ .•

~tn'~& 5~"o~.-~.~ o:,ectYDC~
777

• IOO~ Cost civculJ
, dvi!CerLw~

7 7

7 7

2)0 (omiu' f7
7 7

7 7

I f

l1.O Cost cire t.d£\.tiII F

7
I F ov fnzctu,yes 17 f ,

1 L tftt \'C" ~Olte7

I J I
7 7

I 7

I0"~ered CtDft .0~.8.6'

m" hDCc lS.6-zD.6'
-, O.D. c~ @ 20.&' 0

fvactuYe ~~ 4.9

"~".fract~ Jo.z
-.4.!-t"o.n,~t~@ 04'

6~" no(e ZO.fJ '-34'

:;Ys"kofe M'-54'

n,
,\1,

.
1

m

3S.~

'TotAl ~eEtH. 54! Cove a I 2.0.6'"30. ~'
Cove *z :30.6'" 32,'
Cove~ .32-.34' cj.
Core-4 ~4·44' .au»
Cove'S 4-4'-54'

{JQ.,= ~Caceme'K.i -WeUVevticaC c:Scafa ,", 10'
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TYPE OF WELL CASING Steel. J-5=. ST&C 9.5 1

,......,~~---ELEVATION OF TOP OF CAS1NG _

Joy ) ",""tom4 GRO,UNDELEVATION- _

4'..,<,1 11.0. OF WELL CASING · _

...•••• DIAMETER OF 80REHOlE __ 1_O_· _

Ad 10.D. OF OUTER CASING__ ?_· _
"'.L __ ~ _

TYPE OF OUTER CASING ~~eel, ~chedu!e 40

./" TYPE OF 8ACKFILLCement, neat 15.6 Ib/o?l

, 19 6'A"""•.",.L; DEPTH TO BEDROCKSURFACE__ ' _

r?r ~ DEPTH TO BOTTOMOF OUTER CASING 20.6'

.J-oIIi----- 0 I AMETEROF BOREHOLE 6 1/2'---------------~ V:;; TYPE OF BACKFILL Cemer. t, nea t, 15,6 1b/~a 1

I I; DEPTH TO BOTTOM·OF WELL CASING 34 .

------- DEPTH(S) TO FRACTURE no fract\.Jre

1•••••----- 0 IAMETER OF BOREHOLE 3_7_/_8_' _

------OEPTH TO BOTTOMOF WELL 54_.' _

DEPTH TO BOTTOMOF BOREHOLE__ 5_4_' _

100% lo~t circ at 24.5' unramE~ "r3C:\.Jr~
'8" fracture at 23.8'
no lost circulation in ·C·z~ne

REPORT OF MONITORING WELL
PrO/Kt No.: oat.:I-a3-8~1 F;g"r. No,:0,••" oy.



n_",11 1:.nunu,r, ".1;.
CoMuttIn9 DrIIIII. Eng"'"
GROUND WATER OSSERVA TION

At Fl. II Compl.tlon

AI Ft. an., It".

\t Ft. an., "".
At Ft. a"., "".

~
4-
IU
Q

Sh•• , I 01 4-

BORING NUIIBER 7-t! (J2.)
BORING OFFSET _

SURFACE ELEVATION _

DATE STARTI-a..eoFINISHI-/!/-,

H4M ,-~ ,NU46c NO. _

Cd:!E. 7<:

INSPECTOR<:JPVe«. Ga.~

~IU~
to. <!I to.
~~4-
II:~IU;oQ

FIELD 10ENT/FICA TION, TYPE AND COLOR
WEATHERINO. SEAIIS IN ROCK, .tc.
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Zo.qr' 0:11 6' .h~,j 1JF~u-
21 .4~ 0 LJ , / __

_Z3117~ Oil j .~ /}-'U~
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GENERAL NOTES:

.--- a:;t z t·7£' ~ ~ /ZlIiiiZ.A .
·'IA'1. IAla..L ~ z; ~~..I &- z1.~f(·~4. ().}¢4,

~ ~~"'J....d.'--

Total o.prl'r _

'ROCK' Orllllng_

HOLE NO. :] 11Proportions used: tree ~7(J!f,. tun« 70-20lIl., JOlt» ~5'lI.. aMI 3S~
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ConeutIInI DrtIII. EntN.,

'-- GROUNO IfA TER 08SERVA TIOH

"" Fr. It Compl.tlon

A' Fr•• n., Itfl.

- F, •• n.,t ",..
A' Ft •• Ir., It,..

She.t

2-e(&~BOIfING NUMBER

BORING OFFSET _

SURFACE ELEVATION _

DATE START /-$~ FINISH ttf.:t:.

JOB ~~~~~.....J~~~

OPERATOR __ ~~~ ~-:~~~ _

INSPECTOR ""':'SfJ.~~~~~tt!::~~:!.

..~r t.,u..-z., ~ .is. t
.: ~.(. z.roll 1''1- E
.~ 3Z,c' /f7D I~ 7.
. ~=3 "2b~"
.;31;'~' -

~\3~3ft /IJTJ

.. ~"':::: ~~ ~~~~ ~I ~~~~ § ~~'"~ ~::QQ 4 ~u

~ f
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f-
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FIEI.O IOENTIFICA TION, TYPE AND COLOR
WEATHERINO, SEAMS IN ROCK, .tc.

~J .b-Z- 0° P

I'l'U> ~

~~J s s: ~~

1i; ~ CV:/'~ ri:

~~ ~:;!2~3

d..- 01 4-

FRACTURES ISI

NO.IF'·I' DIP I 0

~

I !3ENERAI. NOTES:

a..-

TOIII Depth _

'ROCK' Ofllll"9_

HOLE NO. 7_ II (I Proportions US~: tree. 0-101&, little 'O-2~ sam. ~5It, aMI 3S~



H__ II E. Hunt.r, P .E.
ConeuftIng DrtIIhtt Eng"" Sh •• t _Lo, 4
GROUND IfA TER 08SERVA TIOH

At Fl. " COtrtO/.tlOIt JOB ~$ U)Vh, NO. BOltiNG HUMBER 7- ~ Ik. ~
ORIL.L.INO RIO J4t.:J.tllM I'M~C BORINO OFFSET _

OPERA TOR (r~ L- SURFACE EL.EVA TION _

INSPECTOR b«w ~ OATESTARTI-g-~ FINISH~If U

At Fl •• tI., "rs.
t Ft •• n., "rs.

At Ft •• ,,., hrs.

•. ~W:T : ~." ~ c:J ~~ ~j ~~~
~ ~ CZ:~W~ ~~Q
Q •• ClIO

~'EL.O IOEHTIFICA TION, TYPE AHO COl..OR
WEA THERING, SEAMS IN ROCK, .te.

FRACT~RES I~E
No.IFt. I OIP I Of

'F

·fJ~
(ju-#-t ru" lb. 1]:.

- I~.014' f2.1'
if. Itn%' 101'lo

F H'
~

f38
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E40
~f(

p1z

~

f~

~ ~
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~,",q.>1~ I · .
~q,q:S1 ~~ .,
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o
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/
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r
~

~k~~
kl~~
If ~ ~-.4-

I
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CAt ~LUi--lj'~ ...i-r,~~~ 4- .~ c '~~

I 'if f
.-r GENERAl.. NOTES:

~

~

~

~

wY
~

,-- Tot.'o.PttJ_

'ROCK' Orllllntg_

'--
[ PropontOltS usM1: tree. D-10M,. 1Itt1. 10-2", some~, and 3S~ HOI..E NO. 7-42



n __ •• ~. nw•••••• r.~.
eo..utIIne 01-. Ena...,,
Gl40UNO irA TER 08SERVA TION

At _Fr•• t Comp/.tlon

'--
At Ft •• n., Itfl.

"t Ft. an., ",..
At Ft. alter

"- I•.
-f

: "~ ~ l.J. /04 If /0.1--" ~ - -
~~ ~. IZ/" 10.0

~ .q"h 1019;f:J,7
-E

~-L._

,-.~
-rGz..

t53
-- 51J: I

t

GENERAl.. NOTES:

SIt •• t Lot 4-

BORING NUIIBER ?-t! &- ,BORING OFFSET _

SURFACE ELEVA TION _

DATE START J-{':?PFINISH /-1'1-",.. INSPECTOR--~?=<?( ~Zi

FRACT~RES If
No.IFt. I DIP J I

J

o

~IU~•... ~ •...
~~Q,II:~""••••~Q
ClIO

FIEI.D IDENTIFICA TION. TYPE AND COLOR
WEATHERING. SEAIIS IN ROCK. elC •

Tot.' Depth _

·ROCK· Orlillng_

~~,it:~'d
I 4£'~>:Q~Id.'~~*~_1u ~.~a.~ _ ..__..__

~~. ~ . ._'.:l.Y' I ... r. . . . .. ,.~'1.~: ..
£1-)0 ;.O~t ",.6uuc".1 ~
S2,ot/. :/" 0: ~
5Z. 30; t;;;»
SZ.37~~·ES"Z.'=o I~.. .
.SZ·e: ! IOIJ .
Sl/!/O I

.•_1..

-~~ ~~U~, ~
~~~~~

:q

Proportions us«1: rra:e 0-1~. utu« 10-20J!1.. .tome20-.3".,. aM 35~ HOLE No.7
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7/30/92 TABLEC2
OVERBURDEN STRATIGRAPHIC THICKNESS

OFF-SITE INVESTIGATION PROGRAM

WELL/BH GROUND GRID CO-ORDINA TES THICKNESS THICKNESS THICKNESS THICKNESS THICKNESS
# ELEV NORTH EAST OFFILL OFALLUV. OF CLAY OF TILL CONF. LAYER

(AMSL) (feet) (feet) (feet) (feet) (feet)

OW553 573.94 2313.42 582.84 6.9 0.6 1.5
OW554 572.96 2213.98 290.38 4.6 -- 5.6
OW555 571.49 2105.90 -37.11 2.0 4.0 2.0
OW556 571.71 1998.52 -349.84 4.2 2.8 2.0
OW557 57226 1795.36 -930.35 4.2 2.5 -- 3.3
OW558 571.37 1639.40 -1377.37 2.4 4.6 2.0
OW559 570.35 1443.29 -1903.71 0.6 5.5 2.9
OW560 568.06 379.51 -2092.29 5.4 1.1 2.5
OW561 579.95 -139.37 -1964.64 34.9
OW649D 658.44 284.40 -2381.51 94.4 1.8 8.8 3.5 12.3
OW650 568.98 1806.13 -3289.70 2.0 3.0 3.6 3.2 6.8
OW651D 568.72 1982.07 -2993.28 14.7
OW652 570.15 2250.79 -2257.25 1.9 6.0 2.6 3.8 6.4
OW653 573.80 2668.46 -772.31 10.5 3.8 3.1 3.4 6.5
OW654D 570.31 2741.79 -2459.04 2.3 -- 6.9 4.5 11.4
OW655 571.41 3258.94 -1731.25 6.0 -- 12.0 - 12.0
OW656 569.64 3005.74 -2610.61 1.9 -- 7.4 4.0 11.4
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TABLE D1

OW 649

Depth Below Depth Below Hydraulic ••. Depth to Static
Ground Surface Top of Rock Conductivity Waterbearing Water Level Date

(ft) (ft) (cm/sec) (ft. BGS)

23.8 - 39.0 4.4 -19.6 >2.0E-03 Yes NA(l) 8/30/91

33.6 -48.8 19.6 - 29.4 2.1E-03 - 5.5E-03 Yes 7:9 8/30/91

48.8 - 64.0 29.4 - 44.6 1.2E-02- 8.7E-03 Yes 9.3 8/30/91

64.0 -79.2 44.6 -59.8 4.2E -06 - 7.9E-06 No 8.9 8/30/91

79.2 -94.4 59.8 -75.0 1.7E-02- 2.6E-02 Yes 11.5 8/29/91

94.4 - 109.6 75.0 -90.2 3.9E-04 - 7.5E-04 Yes 10.5 8/29/91

109.6 - 124.8 90.2 -105.4 <lE-07 No -2.0 (2) 8/29/91

124.8 -140.0 105.4 - 120.6 <lE-07 No 9.1 8/29/91

~
.•. Hydraulic conductivity calculated assuming R/ro = 10.

(1) Transducer readings remained static during successive flow increases of 5,10,15 and 20 GPM.
Subsequently, a static water level was not available and the hydraulic conductivity has been
estimated.

(2) Possible gas presence.


